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Case report
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KEYWORDS Summary A 52-year-old man experienced acute chest pain and was transferred to our hos-
Acute aortic pital. An electrocardiogram showed ST-segment elevation in leads Il, Ill, aVf, and V1 through
dissection; V3. The diagnosis at the emergency room was inferior acute myocardial infarction (AMI), and
Acute myocardial emergent coronary angiography (CAG) was performed. While CAG showed subtotal occlusion of
infarction; the right coronary artery (RCA) ostium, aortic dissection was suspected due to staining of the
Stent implantation contrast agent distal to the occluded site of RCA. Intravascular ultrasound showed compres-

sion of the RCA ostium due to aortic dissection. We performed bare metal stent implantation,
and contrast-enhanced computed tomography (CT) after stenting showed a thrombosed type A
aortic dissection. The patient received medical treatment along with repeated CT and echocar-
diographic examinations, and was discharged without any events one month after admission.
CAG six months after stenting and 64-multislice CT angiography one year later showed a patent
RCA. Contrast-enhanced CT at six months showed complete resorption of the ascending aortic
intramural hematoma, and 64-multislice CT at one year showed a descending aortic intramural
hematoma. The patient is doing well one year after the onset. This is a rare case of successful
medical treatment for acute type A aortic dissection complicated with AMI.

© 2009 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights reserved.

Introduction

Acute type A aortic dissection sometimes involves the ostium
of the coronary artery, and leads to acute myocardial infarc-

* Corresponding author. Tel.: +81 6 6929 1221; tion (AMI). The frequency of AMI due to aortic dissection
fax: +81 6 6929 1091. has been reported to be 1—3% [1,2]. It is difficult to make a
E-mail address: yunokei@yahoo.co.jp (K. Yunoki). differential diagnosis between AMI due to thrombotic occlu-
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sion of a coronary artery and AMI subsequent to an aortic
dissection. Delay of diagnosis and unstable hemodynamics
may often lead to a poor outcome. In previous case reports,
successful treatment of type A aortic dissection combined
with AMI has required emergent surgery, but our case had
a good outcome without surgery. Therefore, we report this
rare case and present the one-year follow-up results.

Case report

A 52-year-old man with a history of hypertension expe-
rienced severe chest pain without back pain and was
transferred to our hospital about 20min after the symp-
tom onset. On arrival, the patient was in cardiogenic shock,
with a systolic blood pressure of 80 mmHg and heart rate
of 40 beats/min, with complete atrioventricular (AV) block.
Complete AV block improved spontaneously, and an elec-
trocardiogram (ECG) showed ST-segment elevation in leads
I, 1, aVf, and V1 through V3 (Fig. 1). A chest radiograph
showed mild cardiomegaly with a normal mediastinum.
Blood tests showed a white blood cell count of 11,610/mm?3,
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A 12-lead electrocardiogram showing ST-segment elevation in leads I, 1ll, aVf, V1 through V3, and concomitant ST-

Figure 1
depression in leads | and aVL.

creatine kinase of 132IU/L with MB fraction of 35IU/L,
and troponin-T of 0.10ng/dL. Echocardiography revealed
severe asynergy of the left ventricular inferior wall, and
no evidence of aortic regurgitation or pericardial effu-
sion. The diagnosis at the emergency room was inferior
AMI,; and therefore emergent coronary angiography (CAG)
was performed via the right femoral artery using a 5-
French catheter. CAG showed subtotal occlusion of the right
coronary artery (RCA) ostium (Fig. 2A). However, aortic dis-
section was suspected due to staining of the contrast agent
distal to the occluded site of RCA (Fig. 2B). Intravascular
ultrasound (IVUS) showed ostial compression of the RCA due
to aortic dissection (Fig. 2C). For the prompt improvement
of the cardiogenic shock, a bare metal stent was implanted
as a bridge therapy for surgical repair (Fig. 2D), and
after the procedure the patient’s hemodynamics were soon
stabilized. After emergent percutaneous coronary interven-
tion (PCI), contrast-enhanced computed tomography (CT)
showed a thrombosed type A aortic dissection (intramural
hematoma) (Fig. 3A—C). The maximum size of the dissected
aorta and intramural hematoma was 46.5 and 20 mm at the
ascending aorta, with the entry of the dissection occur-
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Figure 2  (A) Emergent coronary angiography (CAG) in the left anterior oblique view demonstrated subtotal occlusion of the right

coronary artery (RCA) ostium. (B) Fluoroscopy post-CAG showing staining of the contrast medium. (C) Intravascular ultrasound (IVUS)
images acquired at proximal locations within the RCA. (C-1) Distal reference artery beyond the stenosis showing a widely patent
vessel. (C-2) The lumen was compressed to a “‘potbelly’’ shape by a large intramural hematoma (arrows). (C-3) Narrowest point
showing collapsed vessel structure surrounded by a large hypoechoic intramural hematoma. (C-4) The RCA ostium was surrounded
completely by a concentric large, homogeneous or slightly hyperechoic intramural hematoma. (D) After stenting, coronary flow
was improved as assessed by thrombolysis in myocardial infarction (TIMI) 3. The arrow indicates a temporary pacing. (E) CAG at six
months with no in-stent restenosis. (E-1) An IVUS image showing slight intimal proliferation, but no stent fracture or hypoechoic
intramural hematoma. (F) 64-multislice CT angiography one year later with no in-stent restenosis.

ring at the distal aortic arch, as a result of the thrombosed
false lumen being patent, and flow communication occurring
at this point. The aortic dissection extended to the level
of the bilateral common iliac arteries. However, all main
branches, including the brachiocephalic artery, common
carotid artery, subclavian artery, celiac artery, superior and
inferior mesenteric arteries, and bilateral renal arteries,
were fortunately not involved and circulated from the true
lumen.

The patient received strict antihypertensive medical
therapy, with continuous intravenous infusion of nitro-
glycerin 2 pg/kg/min for five days, atenolol (50 mg/day),
controlled-release nifedipine (40 mg/day), and olmesartan
(20 mg/day), in combination with antiplatelet therapy using
continuous infusion of heparin (10,000U/day for 24h),
aspirin (100 mg/day) and clopidogrel (75mg/day). Careful
imaging follow-up was performed, and progression of the
intramural hematoma was not observed during hospitaliza-
tion. The patient was discharged without any events one
month after admission. Neither CAG and IVUS at six months
after PCl (Fig. 2E) nor 64-multislice CT angiography one
year later (Fig. 2F) showed in-stent restenosis. Contrast-
enhanced CT at six months showed complete resorption of
the ascending aortic intramural hematoma (Fig. 3D—F), and
64-multislice CT at one year showed a descending aortic
intramural hematoma (Fig. 4). The patient is doing well one
year after the onset.

Discussion

AMI secondary to acute ascending aortic dissection is a
relatively rare, but indeed life-threatening condition. The
mechanism by which dissection leads to myocardial infarc-
tion is either obstruction of the orifice of coronary arteries
by a dissecting hematoma or disrupted inner layers of the
aortic wall. Spittell et al. showed that dissection of the
ascending aorta affects the RCA more often than the left
coronary artery (LCA) [3]. Therefore, the possibility of aortic
dissection should be considered in patients with an infe-
rior AMI, particularly those with suspected right ventricular
infarction or conus branch occlusion. In addition, Hirst et
al. reported 39 autopsy cases of aortic dissection compli-
cated by coronary artery dissection, and showed 18 of 39
cases involved both the RCA and LCA [4]. These data sug-
gest that LCA is also often involved and causes cardiogenic
shock or cardiac arrest due to ischemia responsible for the
left main trunk occlusion. These lethal conditions sometimes
mimic the true incidence of LCA involvement, and therefore
when they occur, it is important to consider aortic dissection
with LCA involvement and investigate this possibility using
either transthoracic or transesophageal echocardiography,
and chest CT prior to catheterization. In the present case,
emergent CAG and enhanced CT showed no involvement of
the LCA. However, an ECG on arrival showed ST-segment
elevation in leads Il, I, aVf, in addition to V1 through V3.
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Figure 3

(A—C) Contrast-enhanced computed tomography (CT) images after stenting. (D—F) Contrast-enhanced CT images at six

months. (A and D) The implanted bare metal stent (arrow) was observed clearly at the level of the right coronary cusp. (B) A chest
CT scan showing characteristic crescentic wall thickening with an ascending aortic intramural hematoma and intimal flap with flow
communication in the descending aorta. (C) At the level of the distal aortic arch, the thrombosed false lumen became patent with
flow communication. (E) A chest CT scan showing complete resorption of the ascending aortic intramural hematoma and intimal
flap with flow communication in the descending aorta. (F) A false lumen with flow communication was observed at the level of the

distal aortic arch.

These findings suggest that the cardiogenic shock observed
at admission may have been caused by right ventricular
infarction and bradycardia, or alternatively, lethal tach-
yarrhythmia, as ST-segment elevation in leads V1—3 often
reflects a right ventricular infarction or conus branch occlu-
sion.

Accurate diagnosis is required for selection of appro-
priate and prompt treatment. The standard treatment for
acute type A aortic dissection is surgery, and most clinical
studies have shown a very poor prognosis of ascending aortic
intramural hematoma without surgical repair [5,6]. How-
ever, recent studies have shown an excellent clinical course
with mere medical treatment. Song et al. studied 41 cases of
ascending aortic intramural hematoma that received medi-
cal treatment, and showed a two-year survival rate of 84%,
which was not inferior to those in the surgical repair group
[7]. Kaji et al. reported that survival rates in the type A
aortic intramural hematoma group with supportive medical
therapy were all 90% at one, two, and five years, which were
significantly higher survival rates than those reported in the
classic type A aortic dissection group [8].

There have been several reports about AMI caused by
acute ascending aortic dissection [9,10]. However, all these
cases required surgical treatment. In some cases, emer-
gent PCl was performed as a bridge therapy before surgical
repair, while surgical replacement of the ascending aorta,
aortic valve resuspension, and coronary artery bypass graft-
ing were performed in other cases. In the present case,
we did not suspect aortic dissection until the emergent

RCA angiography was performed. However, the CAG indi-
cated the possibility of an aortic dissection due to staining
of the contrast agent distal to the occluded site of RCA.
Moreover, IVUS showed a compression of the RCA ostium
due to aortic dissection. For the rapid restoration from the
cardiogenic shock, we decided to perform PCl as a bridge
to surgery, and planned to undertake surgery at either the
acute or sub-acute phase. However, as hemodynamics stabi-
lized after the emergent PCI, and no ischemic symptoms or
complications were observed in any other organs, combined
with the possibility of a worse outcome following surgery,
we determined to take a strategy based on recent evidence
of supportive medical therapy for acute type A aortic intra-
mural hematoma [7,8].

To the best of our knowledge, our case is the first one
of AMI caused by an acute ascending aortic intramural
hematoma treated successfully by supportive medical treat-
ment. However, there are several important issues that must
be addressed in cases such as ours. The first issue is that
administration of antiplatelet agents may increase the risk
of aortic expansion and rupture. The second issue is how
to evaluate the optimal timing of surgical treatment during
the follow-up period. Our patient received an infusion of
heparin and antiplatelet agents before and after the PCI. If
the size of the hematoma increased or progression to overt
dissection occurred, then surgical repair should have been
necessary.

In conclusion, this is the first report of successful medical
treatment for acute type A aortic dissection complicated
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Figure 4

Images obtained by a 64-multislice computed tomography (CT) one year later. (A) An image shown in the sagittal view.

(B) The implanted bare metal stent (arrow) was observed clearly at the level of the right coronary cusp. (C) A CT scan showing
complete resorption of the ascending aortic intramural hematoma, and showing a descending aortic intramural hematoma.

with AMI. Furthermore, our case demonstrates the need for
careful, repeat follow-up imaging, as surgical repair may be
required in cases with complications.

References

[1] Desanctis RW, Doroghazi RM, Austen WG, Buckley MJ. Aortic
dissection. N Eng J Med 1987;317:1060—7.

[2] Neri E, Toscano T, Papalia U, Frati G, Massetti M, Capan-
nini G, Tucci E, Buklas D, Muzzi L, Oricchio L, Sassi C.
Proximal aortic dissection with coronary malperfusion: presen-
tation, management, and outcome. J Thorac Cardiovasc Surg
2001;121:552—60.

[3] Spittell PC, Spittell Jr JA, Joyce JW, Tajik AJ, Edwards WD,
Schaff HV, Stanson AW. Clinical features and differential diag-
nosis of aortic dissection: experience with 236 cases (1980
through 1990). Mayo Clin Proc 1993;68:642—51.

[4] Hirst AE, Johns VJ, Kime SW. Dissecting aneurysm of the aorta;
a review of 505 cases. Medicine (Baltimore) 1958;37:217—79.

[5] Robbins RC, McManus RP, Mitchell RS, Latter DR, Moon MR,
Olinger GN, Miller DC. Management of patients with intramu-

ral hematoma of the thoracic aorta. Circulation 1993;88(5 Pt
2):111—-10.

[6] Nienaber CA, von Kodolitsch Y, Petersen B, Loose R, Helm-
chen U, Haverich A, Spielmann RP. Intramural hemorrhage of
the thoracic aorta. Diagnostic and therapeutic implications.
Circulation 1995;92:1465—72.

[7] Song JK, Kim HS, Kang DH, Lim TH, Song MG, Park SW, Park SJ.
Different clinical features of aortic intramural hematoma ver-
sus dissection involving the ascending aorta. J Am Coll Cardiol
2001;37:1604—10.

[8] Kaji S, Akasaka T, Horibata Y, Nishigami K, Shono H, Katayama
M, Yamamuro A, Morioka S, Morita |, Tanemoto K, Honda T,
Yoshida K. Long-term prognosis of patients with type A aortic
intramural hematoma. Circulation 2002;106:1248—52.

[9] Tominaga R, Tomita Y, Toshima Y, Nishimura Y, Kurisu K, Morita
S, Masuda M, Yasui H. Acute type A aortic dissection involving
the left main trunk of the coronary artery. A report of two
successful cases. Jpn Circ J 1999;63:722—4.

[10] Barabas M, Gosselin G, Crépeau J, Petitclerc R, Cartier R,
Théroux P. Left main stenting-as a bridge to surgery-for acute
type A aortic dissection and anterior myocardial infarction.
Catheter Cardiovasc Interv 2000;51:74—7.



	Stenting of right coronary ostial occlusion due to thrombosed type A aortic dissection: One-year follow-up results
	Introduction
	Case report
	Discussion
	References


